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1
SURGICAL INSTRUMENT

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

This application claims the benefit of priority to German
Application No. 102011050996.8, filed Jun. 9, 2011, which 1s
tully incorporated herein by reference as though fully set
torth herein.

TECHNICAL FIELD

The invention generally relates to a surgical mnstrument.

BACKGROUND

The indications for a spondylodesis (stiffening) of the
entire spinal column or adjacent vertebrae are very complex.
Stabilizations, for example, are performed in case of degen-
crative change 1n the spinal column, after tumor removal,
infections, or trauma.

In many cases, combinations of dorsal systems (e.g. rod-
pedicle-screw systems) combined with multiple cages for
ventral bracing are used for stabilizing the spinal column.

We know from biomechanics that the statics of the spinal
column, as weight-bearing unit, can be compared with those
of a crane. The anterior column, which consists of vertebrae
and intervertebral discs, bears about 80% of the weight, the
dorsal structures bear approx. 20%. From this we can deduct
that the anterior portion of the lumbar spine 1s primarily
subject to compressive forces, while the dorsal portion 1s
primarily subject to tractive forces. In addition, shearing,
torsional, and bending forces act on both columns.

While the above-mentioned screws/rod-systems are used
in the dorsal area, a cage or implant 1s used for ventral bracing.

The goal of the stabilization of the vertebrae 1s a quick
ossification of the intervertebral space, in order to achieve
lasting freedom from pain for the patient.

Examples of the indication of a spondylodesis are: unstable
vertebral fractures, degenerative instabilities, fractures with
suificient anterior bracing, dislocations, spinal tumors (with-
out anterior defects), prior failed fusion (pseudoarthrosis).

The surgical techniques are carried out 1n open fashion or
as minimally 1nvasive procedures, depending on the 1ndica-
tion. These procedures usually differ in size and type of
acCess Or accesses.

Accesses to the affected area can be gained through a
combination of a ventral and dorsal access (in case of the
cervical spine sometimes ventral only) or through a dorsal,
dorsolateral, or lateral access.

An mmplant of the appropriate dimensions i1s chosen,
depending on the structures and proportions found. Gener-
ally, the size 1s calculated in such a fashion that the screw
reaches 1nto the anterior third of the vertebral body.

Pedicle screws are screwed into the vertebral body through
the pedicle. For safe navigation and guidance, some screws
are cannulated and can be inserted through a guide wire.
Some have additional cross-holes 1n the thread piece for sub-
sequent cementing.

A rod, which connects two or more pedicle screw with each
other, 1s inserted into the head of the screw, also called “tulip”.
The tulip can be rigid or movable in one or multiple direc-
tions, to facilitate the later insertion of the rod.

After the rod has been 1nserted on both sides, the vertebral
bodies to be fixated are pressed apart with varying spreading,
systems, generally via the pedicle screws, to achieve the
optimal distance between the vertebral bodies.
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During this process, the mobility of the tulip can be
obstructive 1f the objective 1s to raise vertebral bodies or

reconstruct a physiological alignment (mainly in accident
SUrgery).

Minimally 1nvasive procedures require an extension of the
tulip, to allow for the extracorporeal, percutaneous insertion
of the rod.

Depending on the surgical technique, a variety of a manu-
facturer’s screw forms and associated instrument sets are
used.

It 1s disadvantageous that these consist of a variety of
istruments because only experienced surgeons and surgical
assistants can use this set of instruments without the manu-
facturing companies’ product manager.

SUMMARY

The purpose of the mvention 1s to provide an improved
surgical instrument, which corrects the above-mentioned dis-
advantages.

The following features lead to the solution of the problem.

A surgical instrument 1includes a tulip, whereby the tulip
features a pressure ring and/or guide element for recerving a
pedicle screw. Preferably, the pressure ring 1s arranged on the
tulip, 1n exchangeable fashion.

In typical design examples the guide element(s) 1s/are
formed as single piece on the pressure ring.

In typical design examples the guide element(s) 1s/are a
separate pieces. It 1s advantageous to use one or several pres-
sure rings in combination with one or several guide elements,
which 1s/are separate pieces.

Preferably, both the pressure ring and/or the guide element
are formed as single pieces. This means that the pressure ring
1s formed as a component and/or the gmide element 1s formed
as a component, as well.

In alternative design examples the pressure ring and/or the
guide element are formed as several pieces. This means that
the pressure ring 1s composed of several individual pieces
and/or the guide element 1s composed of several individual
pieces, as well. This has the advantage that the guide elements
or the pressure ring can be inserted into the tulip through
recesses/holes. This 1s beneficial, as 1t allows for easy mount-
ing and changing of the pressure ring and/or the guide ele-
ment. For example, the pressure ring features an inner and/or
outer ring.

In typical design examples the pressure ring and/or the
guide element are twistable, and/or slidable. Preferably, the
pressure ring 1s formed 1n such a way that the guide charac-
teristics of the pressure ring are being changed by changing
the position of the pressure ring. It 1s especially preferable
that the pressure ring features one or several guide elements,
which can mesh with a screw head, depending on the position
of the pressure ring. This allows for different movements of
the screw head or the screw, depending on the position of the
pressure ring.

It 1s appropriate that the pressure ring and/or the guide
clement features a shaft. Preferably, the shaft 1s connected to
the pressure ring and/or the guide element via a predeter-
mined breaking point, making 1t possible to break oif the
shaft. This creates the advantage that the pressure ring and/or
guide element can be easily twisted, slid, and/or exchanged.

It 1s appropriate that the pressure ring features a first guide
clement, with the guide element allowing a monoaxial motion
of the pedicle screw, relative to the tulip.

Preferably, the pressure ring features a second guide ele-
ment, which allows a polyaxial motion of the pedicle screw,
relative to the tulip.
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In typical design examples the pressure ring includes a
third guide element, which rigidly fixates the tulip, relative to
the pedicle screw.

In typical design examples the pressure ring and/or the
guide element 1s connected to the tulip as individual piece.
This 1s advantageous because no components have to be used.

Preferably, the guide elements are connected to the tulip
and/or the pressure ring via a predetermined breaking point.
This 1s advantageous because guide elements that are not
required can be broken off. This 1s advantageous because 1t
makes a pressure ring and/or a tulip suitable for rigid, mono-
axial, and polyaxial bearing of the pedicle screw. For this, the
guide elements that are not required can be broken off at the
predetermined breaking points.

Preferably, the surgical instrument features a tulip exten-
sion, suitable for connecting with the extension shaft. It 1s
particularly preferable that the design of the extension shatt,
the tulip extension, and the tulip 1s always the same. This 1s
advantageous because the pedicle screw and the tulip can be
exchanged with its extension shait in easy fashion. This 1s
advantageous because the surgeon can always work with his
or her familiar instrument, extension shaft, and/or handle.

It 1s approprate that the tulip extension 1s connected to the
tulip via a predetermined breaking point. This 1s advanta-
geous because the tulip can be easily disconnected from the
extension shaft via the tulip extension. It is also conceivable to
shape the tulip with the tulip extension and the extension shaift
from one piece.

It 1s an advantage 11 the extension shait at least partially
features an extension thread 1n its anterior area.

In typical design examples the tulip extension features a
connection thread, at least 1n 1ts posterior area. Preferably, the
connection thread is suited to be 1n an operative connection
with the extension thread. This 1s advantageous because the
extension shait and the tulip extension can be connected with
cach other 1 a simple fashion. It 1s appropriate that the
connection thread or extension thread is preferably formed 1n
the opposite rotational direction of the thread of the pedicle
SCIEw.

Preferably, the tulip extension and extension shait are
formed as individual pieces. It1s especially preferable that the
tulip extension 1s connected via a predetermined breaking
point.

It 1s an advantage 11 the tulip, tulip extension, and extension
shaft are formed as individual pieces. Preferably, the tulip, the
tulip extension, and the extension shaft are connected via
predetermined breaking points.

In alternative components, the tulip, tulip extension, and
extension shait are individual pieces, which are connected
with each other via threads, sticks, notches, and/or glue.

In typical design examples the extension shaft 1s hollow.
This 1s advantageous because this makes the extension shatt
suitable for inserting the rod, a screwdriver, an In1, a guide
wire, and cement.

It 1s preferable that the screwdniver and/or the pedicle
screw are cannulated. This 1s advantageous because this
makes the components suitable for inserting the guide wire
and/or cement. In addition, e.g. an internal thread or a cou-
pling-like assembly, suitable for docking an instrument or
cartridge for cementing, can be located in the cannulation of
the pedicle screw.

The fastening of the pedicle screw can also happen via the
extension shait with e.g. the counterholder, 1n which case the
screwdriver for the pedicle screw would not be needed. For
this, the pedicle screw 1n e.g. the tulip must be clamped only,
which can be achieved with a simpler, more atfordable instru-
ment, such as the cannulated screwdriver.
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It 1s an advantage 1f the tulip extension has an internal
thread. In the typical design examples the surgical instrument
includes an Ini. Preferably, the Ini features a large adjustment
track. This 1s advantageous because an adjustment 1s possible
with as little as an Ini-drive and/or a t-handle, without addi-
tional instruments.

It 1s appropriate that the extension shait and/or the tulip
extension feature an exterior cone. Preferably, the breaking
tool has an 1nner ring. It 1s particularly preferable that the
inner ring 1s formed as a cone. This 1s advantageous because
it makes the extension shaft also suitable for the procedural
step of “breaking”. If a breaking tool 1s positioned on the
extension shait and pressed downward via a lever that 1s not
depicted, the extension shaft will break inwardly, at the tulip
at the predetermined breaking point. The breaking can also
occur laterally or outwardly.

Separately, protection 1s claimed for a pedicle screw for a
surgical instrument, whereby the pedicle screw features a
single screw head, which can be brought into operative con-
nection with a first guide element and/or the second guide
clement and/or the third guide element of the pressure rings.

This 1s advantageous because, for choosing 1f no move-
ment, a monoaxial movement, or polyaxial movementis to be
allowed between tulip and pedicle screw, the same instrument
set can be used and only the pressure ring has to be
exchanged, accordingly, and that the pressure ring is attached
to the tulip 1n exchangeable fashion.

Preferably, the pedicle screw 1s cannulated. It 1s particu-
larly preferable that the pedicle screw includes a self-drilling
tip, suitable for opening the pedicle. It 1s particularly prefer-
able that the pedicle screw features a seli-cutting thread. It 1s
even more preferable that the pedicle screw features a partly
cylindrical and or partly conical thread. This allows for sev-
eral thread diameters, which are e.g. connected with each
other via conical transitions.

The invention 1s especially advantageous when applied in a
fashion where all pedicle screws feature a characteristic
multi-functional extension shaft with identical design of the
tulip, tulip extensions, and extension shafits.

Preferably, the pedicle screws are manufactured with dif-
ferent diameters of about 5 mm, 6 mm, 7 mm, with a length of
30 mm to 70 mm. The pedicle screws can be combined with
tulips of polyaxial, monoaxial, or rigid design. Preferably, all
pedicle screws are cannulated, self-cutting, and/or with diam-
eters of 6 mm and 7 mm and cementable.

Preferably, the extension shait serves as guide for the rod
and rod insertion and, at the same time, provides the seal (In1)
for the rod, in pre-assembled fashion.

All steps of the procedure, such as screwing the pedicle
screws, measuring the length of the rod, cementing 1f neces-
sary, msertions of the rod, distraction and compression, rais-
ing the vertebrae for reconstructing physiological alignment,
and rod fixation with the Ini are carried out via the extension
shaft.

When all rods are fixated in the tulip, the rod inserter 1s
decoupled from the rod. Now, the extension shait can be
detached via the SnapOf1f techmique, 1.¢. the tulip extension
from the tulip with the help of an mstrument, without burr,
extracorporeally.

All pedicle screws can be offered preferably with inte-
grated Inmi and drill wire, especially preferred in individual
and sterile packaging.

Preferably, a small, clearly arranged, inventive instrument
set that 1s the same for all surgical techniques features a drill
wire, measuring istruments for the screw length via the dnll
wire, an instrument combining thread drill/pedicle opener, a
screw driver/a drive for the Ini, a screwdriver/drives for the
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pedicle screw, a T-handle with ratchet with integrated torque
limiter, an istrument for breaking oif the tulip/extension
shaft, a counterholder and/or an instrument for distraction and
compression with rod length measurement.

In typical design examples the predetermined breaking
point 1s formed as a ring, 1n one or more pieces. Typically the
predetermined breaking point formed as several pieces 1s
created because 1t 1s interrupted by e.g. openings intended for
rod 1nsertion and extraction. A predetermined breaking point
formed 1n several pieces can also make 1t easier to separate the
predetermined breaking point.

The preferred material for the pedicle screw, pressure ring,
tulip, tulip extension, and the Ini1 1s Titanium Grade 5.

Preferred manufacturing material for the extension shaft 1s
stainless steel tubing. It 1s preferable that the extension shafit
can be screw-lastened by positive connection with the tulip
extension via a left-hand thread. Additional types of connect-
ing are soldering, gluing, welding, and plugging.

Using the surgical instrument, which 1s designed according
to the mvention, results 1n important advantages for the sur-
geon. Pre-assembled implants can be used with Ini1, the exten-
sion shaft can be used 1n multifunctional fashion, since it 1s
the basis for all procedural steps, the system 1s cementable for
open and minimally invasive surgical techniques. A slim,
uniform strument 1s provided for all surgical methods. All
products look the same and are operated in the same manner
for monoaxial, polyaxial, and ngid pedicle screws. This
means there are few error sources and even untrained sur-
geons achieve a steep learning curve with this surgical instru-
ment.

Preferably, the surgical instrument 1s offered 1n sterile indi-
vidual packaging. Particularly preferable 1s the pedicle screw
thread, which 1s formed 1n a manner that leads to maximal
compression.

In typical design examples, which are not represented in
more detail, the tulip or screw head includes formed pockets,
which makes the pressure rings externally and internally swit-
chable or twistable, slidable and pluggable, so that prior to
sterile packaging, before or during the operation, the desired
relattve movement between tulip and screw head can be set,
with the help of a pressure ring.

All possible elements between pressure ring and screw
head, which provide degrees of freedom for rigid, monoaxial,
or polyaxial movement, are permissible as guide elements.

A pressure ring can consist of a combination of two pres-
sure rings, for example, or of a pressure ring or pressure rings
with another part, whereby the mnner or outer pressure ring,
can be, if necessary, prior to sterile packaging, before or
during the operation, exchanged or selected, to achieve a
different screw alignment.

The guide elements and the pressure rings can also be
equipped with a breakable shait with a SnapOfl breaking
point like the tulip, for the purpose of easy exchanging, twist-
ing, sliding, efc.

BRIEF DESCRIPTION OF THE DRAWINGS

The following briefly describes the invention with help of
the enclosed figures. The figures show:

FIG. 1 shows a schematic representation of a set with an
inventive surgical instrument, 1n an implant situation;

FIG. 2 shows a sectional representation of an inventive
surgical instrument;

FI1G. 3 shows a lateral view of the inventive surgical instru-
ment, 1n which the mstrument 1s separated at the predeter-
mined breaking point;
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FIG. 4 shows a schematic representation of an enlarged, cut
section of the inventive instrument:

FIGS. 5 to 7 show different inventive design examples of a
pressure ring for an iventive surgical instrument;

FIG. 8 shows a schematic representation of a pedicle screw
for an iventive surgical mstrument, in perspective view;

FIG. 9 shows the enlarged representation of a pedicles
screw head, 1n perspective view;

FIG. 10 shows an enlarged, cut section of an iventive
surgical mstrument according to FIG. 1.

DETAILED DESCRIPTION

FIG. 1 shows a rod-pedicle screw system for stabilizing the
spinal column. This system includes arod 1, three screw units
2 as inventive surgical mstrument, one screwdriver 3 for the
In1, one collet 4, one T-handle 5 with torque limiter, and an
only partially represented breaking sleeve 6.

In FIG. 1 a screwdriver 3.1 for a pedicle screw 1s also
represented.

FIG. 2 shows an enlarged sectional representation of the
screw unit 2. The screw unit 2 includes a pedicle screw 7 and
an extension shaft 8, a tulip extension 9, and a tulip 10.

The extension shaft 8, the tulip extension 9, the tulip 10,
and the pedicle screw 7 are cannulated. A guide wire 11 1s
inserted 1into the components. The extension shait 8 has an
opening 12 1n an upper area, especially suited for counter-
holding.

The tulip extension 9 and the tulip 10 are connected via a
predetermined breaking point 13. FIG. 3 shows the screw unit
2, 1n which the tulip extension 9 and the tulip 10 are separated
at the predetermined breaking point 13.

FIG. 4 shows an enlarged sectional representation of the
tulip extension 9 with the tulip 10, which are connected at the
predetermined breaking point 13. The tulip extension 9 fea-
tures a connection thread 14 at an exterior surface of a pos-
terior arca. Furthermore, the tulip extension 9 features an
inner thread 15 on its interior surface. The connection thread
14 1s a left-hand thread. The inner thread 15 1s preferably a
right-hand thread. The 1inner thread 15 reaches 1nto an upper
area of the interior surface of the tulip 10.

The tulip 10 features two retaining collars 16 and 17 on
cach interior surface, approximately at medium height. An
oblong hole 18 1s drilled into the tulip extension 9 and the
tulip 10, suitable for recerving the rod 1.

FIG. 5 shows a first design example of a pressure ring 18.
The pressure ring 19 shows a hali-shell-formed interior sur-
face with an opening 20. The pressure ring 18 1s suitable for
rigidly holding a pedicle screw 7. For this purpose, the pres-
sure ring 18 features a circumierential notch 20 on 1ts interior
surface, as guide element. For the purpose of fixating the
pressure ring 19 1n the tulip 10, the pressure ring 18 features
a recess 21, which the retaiming collar 16 of the tulip 10 can
or1p, as represented 1n FIG. 4. Opposite to the recess 21, the
pressure ring 19 features another recess that 1s not repre-
sented, which can be operatively connected with the retaining
collar 17.

FIG. 6 shows another design example of a pressure ring 22,
suitable for monoaxial holding of the pedicle screw 7. The
pressure ring 22 1s essentially formed analogous to the pres-
sure ring 19. The pressure ring 19 has a half-shell-formed
interior surface with an opening 20. The pressure ring 22 and
the pressure ring 22 differ 1n the shape of the guide element.
As guide element, the pressure ring 22 features a first bridge
23 and a second bridge 24. The bridges 23 and 24 are essen-
tially arranged in symmetrical fashion. The bridge 23 has a
semicircular arch-shaped form. The bridge 23 1s fastened to
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an 1nterior surtace of the pressure ring, in such a fashion that
the ends of the semicircular arch 26 and 27 end at one edge 25
of the pressure ring. The edge 25 1s the edge, which faces the
pedicle screw 7 at mounted screw unit 2.

FI1G. 7 shows another design example of a pressure ring 28.
The pressure ring 28 1s essentially formed analogue to the
pressure rings ol the previous design examples and differs in
its guide element. The pressure ring 28 allows for a polyaxial
relattve motion of the pedicle screw 7 relative to the tulip 10.
For this, an interior surface 29 of the pressure ring 28 1is
tormed as hali-shell. The half-shell 29 features a hole 30 that
1s directed upwards.

The hole 30 1n the half-shell 29 serves for using a polygon
socket 31 in a screw head 32 of the pedicle screw 7, as
represented 1n FIG. 9.

Asrecognizable in the enlarged representation of the screw
head 32 1n FIG. 9, the screw head 32 features guide elements,
as well, which interact with the pressure rings 19, 22, and 28.

For all pressure rings 19, 22, and 28 the pedicle screw 7 can
be used with a screw head 32 with the same form. The screw
head 32 has a ball-shaped form, which allows 1t to interact
with the half-shell-formed interior surface 29 of the pressure
rings 19, 22, or 28 like a ball joint.

Furthermore, the screw head 32 features two grooves 33
and 34. The grooves 33 and 34 are formed as recesses on the
screw head 32. The grooves 33 and 34 are essentially formed
symmetrically. T

T'he grooves 33 and 34 run as half-circular arc
on the lateral areas of the ball-shaped screw head 32. Hereby,
the grooves 33 and 34 are positioned in such a way that they
run onto the bridges 23 and 24 of the pressure ring 22. This
allows for a monoaxial motion.

The pedicle screw 7 features a thread at 1ts pedicle screw
shaft 35. The thread 1s preferably double-threaded, seli-drill-
ing and/or seli-cutting.

Especially a tip 36 of the pedicle screw shait 35 i1s self-
cutting and seli-drilling. Furthermore, the pedicle screw shaft
35 1s preferably cone-formed, so that the pedicle screw shatt
35 has a smaller diameter at an anterior area of the tip 36 than
in a posterior area, close to the screw 32 head.

Preferably, the pedicle screw 7 1s cannulated, as can be
recognized 1n FIG. 2, for example. This has the advantage that
¢.g. a guide wire 11 can be 1nserted through the pedicle screw
7 and the pedicle screw 7 1s also suitable for introducing
cement. Preferably the pedicle screw 7 features continuous
holes 1n 1ts pedicle screw shaift 35, through which the cement,
which 1s introduced through the cannula of the pedicle screw
7, tlows outwardly into the vertebral body and 1s able to join
with 1t.

The FIG. 10 shows a cut and enlarged section of the screw
unit 2 with part of the rod 1 according to FIG. 1. It 1s recog-
nizable that the pedicle screw 7 with the pedicle screw head
32 1s inside the tulip 10. One of the pressure rings 19, 22, or 28
1s 1nserted mnto the tulip 10 and allows for the desired move-
ment of the pedicle screw 7.

The invention at hand has the following functionality:

The screw elements 2 can be used 1n open or minimally
invasive fashion, depending on indication. After determining
the implant dimensions, the correct position for the pedicle
screw 7 1s 1dentified, preferably in x-ray mode with a Jam-
shidi-needle or the guide wire 11.

Subsequently, the guide wire 11 and/or a portal are used.
For controlling the pedicle screw length, additional non-rep-
resented measuring instruments can be used via the dnll wire
11 to determine or compare the screw length.

The opening of the pedicle and the cutting of the thread
preferably happen directly with the self-cutting thread of the
pedicle screw 7 at the pedicle screw shaft 35. The cannulated
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pedicle screw 7 contains the polygon socket 31 in the screw
head 32, preferably torx-like, and 1s securely inserted and
screwed 1nto the vertebral body, through the pedicle via the
guide wire 11.

In the case of brittle, hard bones or brittle bone disease the
opening of a pedicle and the thread cutting should be done
with a combination instrument. Preferably, different designs
ol a thread drill are used.

In case of a lack of compression or osteoporose vertebral
bodies cement can be inserted through the cannulated pedicle
screw 7, alter screwing 1n.

During the percutaneous inserting of the rod 1, the rod 1 1s
inserted from above through the extension shaft 8 and once
again extracted from one side through the oblong hole 18 1n
the tulip extension 9 or the tulip 10 and guided through the
vertebral body. This makes 1t possible to connect two or more
vertebral bodies with each other, with a rod 1 up to a length of
approx. 120 mm.

Next follows the necessary distraction or compression via
the extension shait 8, 1n extracorporeal fashion, as well as the
raising of the vertebral bodies, to reconstruct a physiological
alignment.

The distraction or compression 1s achieved with the help of
an mstrument, which 1s adjustable alongside the extension
shaft 8. This instrument also serves to determine the length of
the rod 1.

A necessary raising of vertebral bodies preferably happens
only via the pre-assembled In1 with large adjustment track
and only with an Imi-dnive 3 and the T-handle 5, without
additional instruments.

When all rods are fixated 1n the tulips 10 of the screw units
2 and tightened to the specified torque, the extension shaft 8
can be broken off at the predetermined breaking point 13, the
so-called SnapOff-connection, with a non-represented nstru-
ment, without burr. Alternatively, the breaking sleeve 6 1s
used for this.

In further design examples a tulip extension shaft breaking
tool 1s used 1n extracorporeal fashion.

A non-represented counterholder can be put on the exten-
sion shaft 8, 1n extracorporeal fashion, for tightening the Inito
the specified torque. For this purpose, the extension shait 8
features the opening 12.

The extension shaft 8 has an external cone, above the
predetermined breaking point 13 on the tulip extension 9 and
the breaking tool features an inner ring, which preferably 1s
cone-formed. It the breaking tool 1s put on extension shait 8
and e.g. pressed down via a non-represented lever, the exten-
sion shait 8 breaks ofl inwardly at the tulip 10 at the prede-
termined breaking point 13. Breaking oif the tulip 10 can also
happen outwardly or laterally, however. For this purpose, an
instrument can be used, which partially cuts or crops at the
predetermined breaking point 13.

As soon as the rods 1 have been tightened to the specified
torque, the rod inserter can be decoupled from the rod and
removed from the body, as well.

The mvention claimed 1s:

1. A surgical mstrument for seating a pedicle screw, the
surgical instrument comprising: a pressure ring or at least one
guide element, or a pressure ring and at least one guide
clement, wherein the pressure ring or the at least one guide
clement, or a pressure ring and at least one guide element, 1s
coniigured to operatively engage the pedicle screw and trans-
fer motion of the surgical instrument to the pedicle screw; and
a driver head configured for removably connecting to the
pressure ring or the at least one guide element, or a pressure
ring and at least one guide element, wherein the removable
connection of the pressure ring or the at least one guide
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clement, or a pressure ring and at least one guide element,
from the driver head 1s twistable or slidable for purposes of
exchanging the pressure ring or the at least one guide element,
or a pressure ring and at least one guide element from the
driver head, wherein a first guide element or a second guide
clement or a third guide element 1s integrally formed with the
pressure ring, wherein the first guide element 1s configured to
allow for a monoaxial motion of the pedicle screw relative to
the driver head, the second guide element 1s configured to
allow for a polyaxial motion of the pedicle screw relative to
the driver head, and the third guide element i1s configured to
rigidly fixate the driver head to the pedicle screw.

2. The surgical instrument of claim 1, wherein the pressure
ring has a shatt breakable along a predetermined break point
which 1s removable from the driver head after separation of
the shaft from the pressure ring.

3. The surgical instrument of claim 1, wherein the at least
one guide element 1s integrally formed with the pressure ring.

4. The surgical instrument of claim 3, wherein a first guide
clement 1s 1ntegrally formed with the pressure ring, and the
first guide element 1s configured to allow for a monoaxial
motion of the pedicle screw relative to the driver head.

5. The surgical mstrument of claim 3, wherein a second
guide element 1s integrally formed with the pressure ring, and
the second guide element 1s configured to allow for a
polyaxial motion of the pedicle screw relative to the driver
head.

6. The surgical instrument of claim 3, wherein a third guide
clement 1s integrally formed with the pressure ring, and the
third guide element 1s configured to rigidly fixate the driver
head to the pedicle screw.

7. The surgical instrument of claim 1, wherein a portion of
the driver head comprises a driver head extension, wherein
the driver head extension 1s configured to connect to an exten-
s10n shatft.
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8. The surgical instrument of claim 7, wherein the driver
head extension has an internal thread.

9. The surgical instrument of claim 7, wherein the driver
head extension 1s separately connectable from the other por-
tion of the driver head via a predetermined breaking point.

10. The surgical instrument of claim 9, wherein a portion of
the driver head has a cone shape proximate the predetermined
breaking point and the cone shape portion 1s configured to
engage a breaking tool having an inner ring corresponding to
the cone shape.

11. The surgical instrument of claim 9, wherein a portion of
the extension shaft 1s cone shape proximate the predeter-
mined breaking point and the cone shape portion 1s config-
ured to engage a breaking tool having an inner ring corre-
sponding to the cone shape.

12. The surgical instrument of claim 1, further comprising
an extension shait having a threaded anterior portion, wherein
the threaded anterior portion of the extension shatt 1s config-
ured to removably connect to the driver head.

13. The surgical instrument of claim 12, wherein the exten-
s10n shaft1s removable connectable to a driver head extension
portion of the driver head via the threaded anterior portion of
the extension shait and a corresponding threaded posterior
portion of the driver head extension portion of the driver head.

14. The surgical instrument of claim 12, wherein the exten-
s1on shatt 1s hollow.

15. The surgical instrument of claim 12, wherein the driver
head 1s hollow.

16. The surgical instrument of claim 1, further comprising
a driver head extension separate from the driver head, wherein
the driver head extension 1s configured to connect to an exten-
s1on shaft and the driver head.

17. The surgical mstrument of claim 1, wherein an Ini
having a large adjustment track 1s pre-assembled.
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